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(54) [TITLE OF THE INVENTION] 
OPTICAL CONNECTOR 

[ABSTRACT] 
[OBJECT] 

In an optical connector having an optical plug inserting 
hole through which an optical plug provided on an end of an optical 
cable is inserted, it is an object of the present invention to 
cut off a laser beam when the optical plug is attached and detached 
so that the laser beam is not emitted outside. 
[STRUCTURE] 

A portion of an inner wall of the optical plug inserting 
hole 4 is provided with an accommodating section 18 which opens 
toward the inner wall , a cut-off top 16 having an oblique surface 
17 and having a shape capable of closing the optical plug inserting 
hole 4 is accommodated in the accommodating section 18 such that 
the cut-off top 16 can come into and come out from the accommodating 
section 18 and such that the oblique surface 17 faces the optical 
plug, the cut-off top 16 comes into and comes out from the 
accommodating section 18 by inserting and pulling out the optical 
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plug into and from the optical plug inserting hole 4. 
[WHAT IS CLAIMED IS:] 
[Claim 1] 

An optical connector having an optical plug inserting hole 
into which an optical plug provided on an end of an optical cable 
is to be inserted, wherein a portion of an inner wall of the 
optical plug inserting hole is provided with an accommodating 
section which opens toward the inner wall, a cut-off top having 
an oblique surface and having a shape capable of closing the 
optical plug inserting hole is accommodated in the accommodating 
section such that the cut-off top can come into and come out 
from the accommodating section and such that the oblique surface 
faces the optical plug, the cut-off top comes into and comes 
out from the accommodating section by inserting and pulling out 
the optical plug into and from the optical plug inserting hole. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[INDUSTRIAL APPLICABILITY] 

The present invention relates to an optical connector which 
is disposed on a back surface of an electronic circuit unit in 
a communication device and is used, and more particularly, to 
an optical connector provided with a laser beam cut-off 
structure . 

[0002] 

[DESCRIPTION OF THE PRIOR ART] 

Fig. 4 is a perspective view showing a back surface of 
a conventional electronic circuit unit frame. In Fig. 4, a 
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reference number 1 represents the electronic circuit unit frame . 
A reference number 2 represents a back board 2, and the back 
board 2 constitutes a back surface of the electronic circuit 
unit frame 1 . An optical connector 3 is mounted on the back 
board 2 . 
[0003] 

The optical connector 3 is provided with a plurality of 
(four, in the example shown in Fig. 4) optical plug inserting 
holes 4. An optical plug 6 mounted on an end of the optical 
cable 5 is- to be inserted into each of the optical plug inserting 
holes 4. A reference number 7 represents electronic circuit 
packages. The electronic circuit package 7 is disposed in the 
electronic circuit unit frame 1 and used. Each the electronic 
circuit package 7 has a connection optical connector 8. The 
optical connector 8 is disposed such that the optical connector 
8 corresponds to the optical connector 3 when the electronic 
circuit package 7 is disposed in the electronic circuit unit 
frame 1. 
[0004] 

Optical plugs 9 are mounted on the optical connectors 8 
of the electronic circuit packages 7 . Each the optical connector 
8 is connected to the optical module 10 disposed in the electronic 
circuit package 7 through an optical cable 11. Fig. 5 is an 
explanatory view of a structure of the conventional optical 
connector. Fig. 6 is a sectional view showing the optical plug 
of the conventional optical connector in which the optical plug 
is inserted and pulled out. 



3 



[0005] 

In the drawings, a reference number 12 represents a guide 
rail. The guide rail 12 is added to the electronic circuit unit 
frame 1. A reference number 13 represents an optical housing. 
The optical housing 13 belongs to the back board 2 and is used 
for mounting the optical connectors 8 of the electronic circuit 
packages 7 on the back board 2 . The optical plug 6 is not inserted 
into the upper most optical plug inserting hole 4 , but the optical 
plugs 6 are inserted into othe.r or lower optical plug inserting 
holes 4. The drawings show such a state. 
[0006] 

A reference number 14 represents a laser beam, and the 
drawings shows a state in which the laser beam is emitted from 
the optical plug 9 through the optical cable 11. By inserting 
the optical plug 6 into the optical plug inserting hole 4, the 
laser beam 14 enters the optical plug 6 and pass through the 
optical cable 5. 
[0007] 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 

According to the optical connector closer to the back 
surface of the electronic circuit unit frame having the 
above-described configuration, when the optical plugs are not 
inserted into the optical plug inserting holes of the optical 
connectors, a laser beam emitted from the optical plug closer 
to the electronic circuit package is emitted outside of the 
electronic circuit unit frame from the optical plug inserting 
hole of the optical connector, and there is a problem that this 
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does harm to a human body. 
[0008] 

[MEANS FOR SOLVING THE PROBLEMS] 

An optical connector having an optical plug inserting hole 
into which an optical plug provided on an end of an optical cable 
is to be inserted, wherein a portion of an inner wall of the 
optical plug inserting hole is provided with an accommodating 
section which opens toward the inner wall, a cut-off top having 
an oblique surface and having a shape capable of closing the 
optical plug inserting hole is accommodated in the accommodating 
section such that the cut-off top can come into and come out 
from the accommodating section and such that the oblique surface 
faces the optical plug, the cut-off top comes into and comes 
out from the accommodating section by inserting and pulling out 
the optical plug into and from the optical plug inserting hole. 
[0009] 

[WORKING EFFECT] 

Since the cut-off top closes the optical plug inserting 
hole, a laser beam passing through the optical plug inserting 
hole is cut of f . If the optical plug is inserted into the optical 
plug inserting hole , the optical plug pushes the oblique surface 
of the cut-off top, the cut-off top is pushed into the 
accommodating section and the optical plug passes through the 
opticalplug inserting hole. Thus , the optical plug canbe fitted 
into the optical plug inserting hole . In this state , the optical 
plug can transmit the laser beam to the optical cable. 

[0010] 
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If the optical plug is pulled out from the optical plug 
inserting hole, the cut-off top is separated from the 
accommodating section and is closed, thereby closing the optical 
plug inserting hole. Thus, the laser beam passing through the 
optical plug inserting hole is cut off and is not emitted outside . 
[0011] 

[EMBODIMENT] 

An embodiment of the present invention will be explained 
below. Fig. 1 is a perspective view showing a back surface of 
an electronic circuit unit frame of the embodiment. In Fig. 
1, a reference number 1 represents an electronic circuit unit 
frame. A reference number 2 represents a back board, and 
constitutes a back surface of the electronic circuit unit frame 
1. Optical connectors 15 are mounted on the back board 2. 
[0012] 

Each the optical connector 15 is provided with a plurality 
of (four in Fig. 1) optical plug inserting holes 4. Optical 
plugs 6 mounted on ends of optical cables 5 are inserted into 
the optical plug inserting holes 4. A reference number 7 
represents electronic circuit packages, and the packages 7 are 
disposed in the electronic circuit unit frame 1 and used. The 
electronic circuit packages 7 include connection optical 
connectors 8 . The optical connectors 8 are disposed such that 
when the electronic circuit packages 7 are disposed in the 
electronic circuit unit frame 1, the optical connectors 8 
correspond to the optical connectors 15. 
[0013] 
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An optical plug 9 is mounted on each of the optical connector 
8 of the electronic circuit package 7 . The optical plug 9 is 
connected with the optical module 10 disposed in the electronic 
circuit package 7 through an optical cable 11. Fig. 2 is an 
explanatory view of a structure of the optical connector. In 
Fig. 2, a reference number 15 represents the optical connectors 
of this embodiment. A reference number 16 represents cut-off 
tops, and each the cut-off top 16 forms an oblique surface 17 
on one surface of a rectangular solid. A reference number 18 
represents accommodating sections which are provided on upper 
portions of the optical plug inserting holes 4 in the optical 
connectors 15 such that the accommodating sections are continuous 
with the optical plug inserting holes 4. The accommodating 
section 18 has such a shape that the cut-off top 16 can come 
into and go out from the accommodating section 18. 
[0014] 

The cut-off top 16 is accommodated in the accommodating 
section 18 formed in the above-described manner such that the 
cut-off top 16 can vertically move and the oblique surface 17 
faces downward. When the optical plug 6 is not inserted into 
the optical plug inserting hole 4, the cut-off top 16 comes on 
the bottom by its own weight to cut off the optical plug inserting 
hole 4. Fig. 3 is a sectional view showing the optical plug 
of the optical connector of the embodiment in which the optical 
plug is inserted and pulled out . As shown in Fig. 3 , the optical 
connectors 15 are mounted on the back board 2 of the back surface 
of the electronic circuit unit frame 1 such that all of the oblique 
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surfaces 17 of the cut-off tops 16 accommodated in the optical 

connectors faces toward the optical plugs 6. 

[0015] 

The optical connector 8 of the electronic circuit package 
7 is fitted into the optical housing 13 and fixed to the back 
board 2, and the electronic circuit package 7 is disposed in 
the electronic circuit unit frame 1. At that time, the optical 
connectors 8 are positioned such as to correspond to the 
respective optical connectors 15, and the optical plugs 9 are 
positioned such as to correspond to the respective optical plug 
inserting holes 4. The drawings show that the optical plug 6 
is not inserted into the uppermost optical plug inserting hole 
4 of the optical connector 15. In this case, the cut-off top 

16 comes on the bottom by its own weight to cut off the optical 
plug inserting hole 4. With this configuration, the laser beam 
14 emitted from the optical plug 9 is not emitted outside. 
[0016] 

If the optical plug 6 is inserted into the optical plug 
inserting hole 4, the optical plug 6 pushes the oblique surface 

17 of the cut-off top 16 and thus, the cut-off top 16 is pushed 
upward and accommodated in the accommodating section 18, and 
the optical plug 6 comes into contact with the optical plug 9 . 
In this state, the laser beam 14 passing through the optical 
cable 11 is transmitted to the optical cable 5 through the optical 
plug 9 and the optical plug 6 . The drawings show that the optical 
plug 6 is inserted into the second optical plug inserting hole 
4 from the top. 
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[0017] 

If the optical plug 6 is pulled out from the optical plug 
inserting hole 4 , the cut-off top 16 falls and comes on the bottom 
by its own weight to close the optical plug inserting hole 4, 
and the laser beam 14 emitted from the optical plug 9 is cut 
off. Therefore, the laser beam is not emitted outside of the 
electronic circuit unit frame 1. In the above explanation, in 
order to show both the inserted state and the pulled out state 
of the optical plug 6, the optical plug 6 is not inserted into 
the uppermost optical plug inserting hole 4, and the optical 
plug 6 is inserted into the lower optical plug inserting hole 
4. However, the optical plug 6 can be inserted into and pulled 
out from any of the optical plug inserting holes 4 and the same 
function can be obtained. 
[0018] 

Although the cut-off top 16 is formed into such a shape 
that the rectangular solid is provided with the oblique surface 
17 in the above explanation, the shape of the cut-off top 16 
is not limited to this, and the cut-off top 16 may be formed 
into any shape such as a prism shape or polyhedron provided with 
the oblique surface only if the cut-off top 16 can enter and 
come out from the accommodating section 18 by inserting and 
pulling out the optical plug 6. In the above explanation, the 
cut-off top 16 falls and comes on the bottom by its own weight 
to close the optical plug inserting hole 4 if the optical plug 
6 is pulled out from the optical plug inserting hole 4 . However, 
a spring may be provided in the optical connector 15, and the 
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cut-off top 16 may be disengaged from the accommodating section 
18 by the spring action to close the optical plug inserting hole 
4 . 

[0019] 

When the spring is used in this manner, the operation 
direction of the cut-off top 16 is not limited to the vertical 
direction and may be set to any direction, and the accommodating 
section may be designed in accordance with the direction. 
[0020] 

[EFFECT OF THE INVENTION] 

The accommodating section is provided in the optical 
connector and the cut-off top is provided therein. With this 
configuration, even if the optical plug is not inserted into 
the optical connector, a laser beam is not emitted outside and 
thus, there is an effect that this does not harm to a human body. 
Since the cut-off top is operated by inserting and pulling out 
the optical plug, there is an effect that the optical plug can 
be connected and a laser beam can be cut off without need of 
special operation only by inserting and pulling out the optical 
plug. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] is a perspective view showing a back surface of an 
electronic circuit unit frame according to an embodiment. 
[Fig. 2] is an explanatory view of a structure of an optical 
connector of the embodiment. 

[Fig. 3] is a sectional view showing an optical plug of the optical 
connector of the embodiment in which the optical plug is inserted 
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and pulled out. 

[Fig. 4] is a perspective view showing a back surface of a 
conventional electronic circuit unit frame. 

[Fig. 5] is an explanatory view of a structure of a conventional 
optical connector. 

[Fig. 6] is a sectional view showing an optical plug of the 
conventional optical connector in which the optical plug is 
inserted and pulled out. 
[EXPLANATION OF SYMBOLS] 

4 optical plug inserting hole 

5 optical cable 

6 optical plug 

14 laser beam 

15 optical connector 

16 cut-off top 

17 oblique surface 

18 accommodating section 
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Fig. 1 

4 optical plug inserting hole 

5 optical cable 

6 optical plug 

15 optical connector 

Perspective view showing back surface of electronic circuit unit 
frame of embodiment 

Fig. 2 

Front view, Sectional view taken along line II-II, Sectional 
view taken along line III-III 

Explanatory view of structure of optical connector of embodiment 
Fig. 3 

Sectional view showing optical plug of optical connector of 
embodiment 

Fig. 4 

Perspective view showing back surface of conventional electronic 
circuit unit frame 

Fig. 5 

Front view, Sectional view taken along line A— A 
Explanatory view of structure of conventional optical connector 

Fig. 6 

Sectional view showing optical plug of the conventional optical 



12 



connector in which optical plug is inserted and pulled out 
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